Docking by knife or elastrator had no sustained effect on growth of lambs 0 to 8 wk postpartum. However, during the 2 wk period postdocking, growth of lambs was limited or depressed, regardless of whether lambs were docked by knife at 14, 28 or 42 d of age. Blood hematocrit and hemoglobin were decreased (P<.01) 1 d after docking by knife and 14 d after docking by elastrator. Neither method of docking proved superior. Regardless of whether lambs were docked by knife or elastrator, tail tissue was destroyed and became necrotic. Numbers of white blood cells increased (P<.01) in response to docking. This necessitates that lambs be observed often through 2 wk postdocking and that medical treatment be administered when needed.
Introduction
Docking (tail removal) is an important management practice in sheep production (Collins, 1966; Ensminger, 1970; USDA, 1969) . Advantages of docking are: (1) sheep are cleaner and less prone to infection and parasites; (2) long tails may reduce breeding efficiency in ewes; (3) lambs are more uniform and blocky in appearance; and (4) dressed lamb carcasses have a neater appearance and thus receive higher market prices.
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sive bleeding, stress and the development of gross infection and(or) tetanus may occur when lambs are docked (Johnstone, 1944; Barrowman et al., 1954) . The long-range benefits of docking are not realized if one of the above factors results in death of a lamb. Few, if any controlled experiments have investigated the effect of docking on the health and growth of lambs. These data are needed by producers for efficient production of market and replacement lambs. Therefore, trials were conducted to determine the effect of time or method of docking on lamb health, growth and blood metabolites.
Materials and Methods
Animals and Diets. Dorset lambs born during a fall lambing program were used during the period from d 0 through 56 postpartum. The lambs were managed in a dry lot with ewes. Lambs nursed ad libitum and had access to a mixed grass hay (IFN 1-02-212) containing 16% protein and creep feed consisting of corn (IFN 1-00-023), oats , alfalfa meal (IFN 1-00-023) and soybean meal (1FN 5-04-612) containing 22% protein on dry matter basis, respectively. Lambs were weighed at birth and at 14 d intervals thereafter for the duration of the 8 wk period. Lambs used in Exp. 1 and 2 were distributed across all treatment groups according to sex, single vs twin brith, and time of birth.
Exp. l. Twenty-four Dorset lambs were divided equally among four groups. Treatment consisted of docking by knife on d 14, 28 or 42 postpartum; the fourth group was docked after d 56 postpartum, docking was accomplished by: tying twine tightly around the base of the tail; turning the tail to one side and severing the tail between the first and second joint from the body with a disinfected knife. Turning the tail allowed an oblique cut of blood vessels to be made and blood to clot more quickly than if 23 Analytical Methods. Heparinized blood collected during Exp. 1 was assayed for hematocrit 4 and hemoglobin (Hycel, 1980) . The remaining portion of heparinized blood was centrifuged and the plasma removed and assayed for total protein (Toennies and Feng, 1965) and glucose (Anonymous, 1977 Statistical Analysis. A nested-factorial design (Steel and Torrie, 1960) was utilized in Exp. 1 and 2. Rectal temperature and concentration of blood metabolites were recorded before and at four times after docking (1, 3, 7 and 14 d) from lambs of each treatment group. Average daily gain was recorded for each lamb at 2 wk intervals through 8 wk of age. These response measures were analyzed for significant differences by analysis of variance (Steel and Torrie, 1960) which examined main effects (Group, Sex, Single vs Twin, Time period after docking) and the interaction of these effects. Individual means were compared using Duncan's (1955) new multiple range test.
Results and Discussion
Lambs gained 175 to 330 g/d in Exp. 1 (table 1) . There were no differences in rates of gain by lambs docked at 14, 28, 42 or 56 d of age. However, growth of lambs docked by knife tended to be depressed during the 2-wk period after docking compared with that during the 2-wk period prior to docking. This occurred regardless of whether docking was 14, 28 or 42 d of age.
Rectal temperature of lambs averaged 40 C and did not increase after docking (table 2) suggesting no major infection. Blood hematocrit and hemoglobin content-were depressed (P<.01) at 1, 3 and 7 d after docking (table 2) . However, 14 d after docking these blood components were similar to those observed prior to docking.
Docking by knife had no effect on blood protein or glucose, ltowever, blood hematocrit increased (P<.01) and blood glucose decreased (P<.01) with age of lamb. Milk intake by lambs decreased with age (Wohlt et al., 1979) , resulting in lesser amounts of glucose absorbed from the gastrointestinal tract into blood. Blood was lost during docking by knife. The fluid lost during bleeding can be replaced rather quickly (a few hours); however, it may take days or weeks for blood cells to be replaced (Schalm et al., 1975) . The decrease in blood hematocrit and hemoglobin after docking may reflect the time necessary to replace these components.
Method of docking had no significant effect on lamb growth (table 3) . This is in agreement with previous reports (Terrill and Stoehr, 1950; Barrowman et al., 1954; Matthews et al., 1960) ; however, control lambs were not utilized in those studies.
Blood from 42 lambs that were 14-d-old and had not been docked contained 23% hematocrit, 9.4 g/100 ml hemoglobin, 6.5 g/100 ml protein, 134.7 mg/100 ml glucose, 5.7 • 106 red cells, 5.0 • 103 white cells, 3.0 • 103 lymphocytes, 1.6 • 103 neutrophils and .244 • 103 eosinophils (table 4 and 5). The concentration of these blood components did not vary for lambs not docked (group 3, controls).
Method of docking did affect (P<.01) blood hematocrit, hemoglobin, and numbers of red and white cells (table 4 and 5). The method of docking • time interaction was important (P<.01) for these blood parameters indicating that concentrations of these blood components differed in lambs docked by knife and elastrator at d 1, 3, 7 and 14 postdocking.
Blood protein, glucose, lymphocytes or eosinophils were not affected by method of docking.
Blood hematocrit, hemoglobin and red cells were decreased (P<.01) 24 h after docking by knife (table 4 and 5) and remained decreased through 14 d postdocking (table 4 and 5). In those lambs docked by elastrator, blood hematocrit, hemoglobin and red cells decreased gradually and were not significantly less until either 7 or 14 d postdocking.
Numbers of white blood cells were increased (P<.01) 24 h after docking by knife, and reached a peak at 3 d postdocking (table 5) . At 7 and 14 d postdocking, the number of white blood cells were still higher than in lambs not docked (controls). For those lambs docked by elastrator there was a gradual increase in white blood cells through 14 d postdocking. The increase in white blood cells when lambs were b'e'dMeans in the same row not bearing a common superscript differ (P<.01).
e'f'gMeans in the same column not bearing a common superscript differ (P<.01). docked either by knife or elastrator was due primarily to an increase in the number of neutrophils (table 5) .
Blood loss caused an immediate decrease in hematocrit, hemoglobin and red blood cells. This occurred even though precautions were taken to prevent a major blood loss from lambs docked by knife (twine tied around tail before docking and coagulant applied after docking). Blood loss did not occur when lambs were docked by elastrator, but there was still a decrease (P<.01) in blood hematocrit, hemoglobin and red cells, suggesting that other factors also affect these blood components.
Regardless of whether lambs are docked by knife or elastrator, tail tissue is destroyed (Johnstone, 1944; Barrowman et al., 1954) . The tail stub remaining after docking may contain necrotic tissue until healing is complete. Waste products from this necrotic tissue may inhibit the synthesis of red blood cells resulting in a reduction in blood hematocrit and hemoglobin (Schalm et al., 1975) . In this study, the numbers of white blood cells and neutrophils increased in response to this trauma.
Visual observation of the lambs indicated that healing of the tail tissue was not complete at 2 wk postdocking, regardless of the method used. Rectal temperature of all lambs averaged 40 C and did not increase after docking. This indicates that rectal temperature may not be an adequate means of monitoring lamb health and performance.
The data from Exp. 1 indicate that docking by knife stresses lamb health and may limit lamb growth during a 2 wk period postdocking. Nevertheless, docking by elastrator did not prove superior. However, the advantages of docking (cleaner animals, reduction of infection and parasite infestations, improved breeding efficiency) necessitate that it be done. For health and growth of lambs to be maintained shortly after docking, (1) other factors (weather, excitement, excessive bleeding, dirty docking instruments, etc.) must not be allowed to contribute to the stress and (2) lambs must be observed and medical treatment administered when needed.
Further studies are needed to determine whether docking should be done shortly after lambs are born (less than 3 d of age). Not only would there be less tail tissue to dock at that time, but also the intake of colostrum might afford greater protection against infection.
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